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ABSTRACT

The management standards application began in militarynacéar areas towards the end of Second World
War, when some westerns countries developed quality stEndarimprove their means to assess suppliers’
conditions to assure their products conformance, which wasaisiogly complex and reqed a higher degree

of reliability. Afterwards, the quality standards applicatwas extended to the consumer market focused on
consumers’ requirements satisfaction. Coming along the somiesgent concern about qualof life, other
management standards were developed, such as those deétidiegvironmental and sustainable development,
occupational health and safety, social accountability andrns As a consequence, the management process
became complex. The management system integrated fornoaappmakes possible the compatibility of
distinct and complementary interests from several fanstand disciplines involved and supfitg¢ absence of
the organizatioris holistic approach. According to this integrated managempptoach, the Agency -
“International Atomic Energy Agency” (IAEA} decided to review the structure of the-G@ standard
“Quality Assurance for Safety in Nuclear Power Plamid @ther Nuclear Installations”, from 1996, publishing
in 2006 the newGSR-3 standard- “The Management System for Facilities and ActivitiesSafety
Requirements”. This work presents a brief evolution of mamagé standards and integrated management
approach, showing the Agency’s new vision concerning this isghehe GSR-3 standard publication.

1. INTRODUCTION

The organizations’ decisigrto adapt management systems to the established standards for
guality, environment, occupational health and safety, social accditgtaltc, are firstly a
guestion of strategy directly linked to business interests. Farthe, the fulfillment of those
standards is of fundamental relevance and sometimes, obligatbusimess segments that
require more attention concerning safety, such as the nuclear $aéety here must be
understood ina wider sense, not only limited to nuclear safety context, as defined by
International Atomic Energy Agency (IAEA) [15]. Obadia [28] expo#®at: "In spite of the
expressive development happened in the last decades and the iscpntifesses on
methods and techniques concerning with work safety and risk managassatiated with

the industrial processes operation, the occurrence of accideseyaral segments, such as
petrochemical, aviation and, more remotely, nuclear, is a fisdinat management systems
characteristics and performance of those organizationsesfilire improvement"”.

As a consequence of the above mentiatisdinderstandablhow complex the management
process for the organizations has becaWiighin this contextit’s theurge of an integrated



management systerA management system is a group of elements (structumjrees and
processes), interrelated or interactive, for establishing ipsli@and objectives and
accomplishing these objectives [21]. An integrated managemetgnsysonsiders the
combination of distinct and complementary interests from sefiarations involved in the
organization, such as: quality, environmentakcupational health and safety, social
accountability, and others.

The Nuclear Installations utilize and process radioactiveenadd, as well as others
substances usually found in the conventional chemical industry. Thefdespinserted the
Nuclear Installations in the organizations that require a high Eeedardof definition,
implementation and continuous improvemehtheir management systems. Tiheolvement
of a multidisciplinary approach, leads to consideholistic perspective of an integrated
management system.

Considering this approach of integrated managemiat International Atomic Energy
Agency (IAEA), henceforth for effect of this artialenominatedAgency, decided to review
the structure of the standard on Quality Assurans@-C-Q [7], publishing the standard on
the Management System GSR-3 [10]. The term "Management System" was considered
more appropriate than "Quality Assurance”, as expressed irpréheous standard, for
contemplating the effective management of all activitibat tare important for the
organization and not just those identified through the restricted afiplicof the traditional
guality assurance. The management system should integrate all the manageotesses
and activities, in a coherent system that ersatiie organization to achieve their objectives
and mission, in terms of safety, health, environmental, sgcquality and economy, while
focusing on nuclear safety [8]. It's ones of Agency's scopes dbrpeance setting and
promoting the application of international safety standards, fomdmgagement of activities
within the nuclear area [16],

This article is part of the bibliographic revision of the authonaster’s degree research
project, which intends to establish an integrated managemsteinsynodel applied to an
operational stage of the UF6 conversion plants. These plants atiliz@rocess radioactive
materials, as well as others substances usually found in thentiomat chemical industry

and therefore are inserted in the profile of the nuclearliastas above mentioned.

The model being described on the research project has as pjgugvebto contribute to the
structuring, adaptation or improvement of management systemsdjizations, specifically
for the nuclear mean#to an integrated management focds immediate objective, the
model structure could be used as reference in the establisbibatintegrated management
system for the operational stage of the UF6 Conversion Plant,Gemro Tecnoldgico da
Marinha in Sdo Paulo. This plant is in a construction staGemtro Experimental Aramar, in
Sdo Paulo, at Iper6 district, and will be used by the authothegeference plant, in a
validation phase of his research project.

2. EVOLUTION OF THE MANAGEMENT SYSTEM STANDARDS

2.1. Precursory Standards

With the increase in the complexity amdthe degree of reliability and safety required by the
products used in the military and nuclear areas, towards the end W¥dttddWar, western
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countries, such ashe United States of America, United Kingdom and Canada, began the
development and application of quality standards to improve theinsn&a evaluate
suppliers™ conditionsassuring the products conformity. In this matter some standanad st
out:

a) Military from The United State of America Mil-Q-9858A “Quality Program
Requirements”, from 1959;

b) Military from North Atlantic Treaty Organization — AQAP *“Allied Quality
Assurance Procedures Specifications”, from 1968;

¢) Nuclear from The United State of AmericdJSAEG10-CFR-50, Appendices B
“Quality Assurance Criteria for Nuclear Power Plants aneél FProcessing Plants”, from
1960; and

d) Nuclear from Agency (IAEA)- 50-C/SGQA “Quality Assurance for Safety in
Nuclear Power Plants — Code and Safety Guides”, from 1978.

Afterwards, the quality standards application was extended tooth&umer market, whose
focus, differing from military and nuclear areas, that commermteducts with a higher
degree of reliability and safety, was to assure the productiyt@lsatisfy the consumers’
requirements. SEDDON [20] observed that this type of applicattso involved
international commercial interests, as those from the occideeiation of Japan’s success
with the total quality concepts and techniques applications, which kma#/n as the
"Japanese Miracle”. The United Kingdom was the foremost cotmtdgvelop commercial
guality system standards, whose purpose was to provide a contagmtuaient of common
use in the market which permitted demonstrating that the productisrcontrolled; thus the
Standard British Institute (BSI) published the standards seriégs/B®, in 1979, that was the
precursory of the international standards series ISO 9000, of tame published by
International Organization for Standardization (ISO), in 1987.

2.2.1SO Quiality Standards

The first version of standards series 1ISO 9000 waddighed in 1987 focusing on quality

assurance, having delineated twenty elements that djuide organizations in the

development of their quality procedures. In 1994, #legies was revised without great
modifications, just a small amplification and somecalation in their elements, maintaining
the same structure. In 2000, the series ISO 900@Rand 23] was totally revised. The ISO
9001 [22] and ISO 9004 [23] standards structure waseal; not using the twenty elements
anymore. The new model started focusing the preaessted structure, establishing
requirements on quality management system presémtize sections: quality management
system, management responsibility, resource managemgroduct realization and

measurement, analysis and improvement. The ISO 3@ssstill in vigour, establishes that
the organizations should identify their processes aetermine their sequences and
interactions. The series extended its application perpbsfore restricted to the quality
assurance, for the concept of quality managementnimgdhat, more than assuring the
conformity of the product, its focus was extendedking explicit the expectations of the

management system continuous improvement and trackgtgmers’ satisfaction.

The standards series ISO 9000 has voluntary application chadadmruses the quality
management with the objective to achieve the customers astitisi.

2.3. Others Management Standards
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It is growing the concern of the society with regard to the aspleat affect the life quality,
such as those dealing with environmental and sustainable developoaigational health
and safety, social accountability, and so on. As consequencergheizations have been
compelled to consider the attendance of those requirements lirefisents management
system structures, and so the management process became cohimglefacus of the
organizations, before almost exclusively directed to assistet@dnsumers' requirements in
the sense of maintaining market for their products, comes beingehley satisfy others
business interested or affected parts requirements. In thisxtotite international and
national regulatory organizations come into developing standards litata@rganizations to
attain others management segments, such as:

a) Environmental - The first subject standard published was the-7BS0 -
"Specification for an Environmental Management System", by BSI in IB8. standard
served as base to the publication of the international standards IS€ie14000, by ISO in
1996. The standards series ISO 14000 was reviewed in 2004 [25 and 26g§yincimcrease
its compatibility with standards series ISO 9000:2000. The purposé¢owaske easier the
implantation of the two management systems (quality and environineoya the
organizations. The standards series ISO 14000 has voluntary appli¢etracter, having its
purpose to supply requirements so that the organizations reach thewnememtal and
economic objectives in an effective way;

b) Occupational Health and Safety (OH&S) — Once again the B®dsbut, as a
pioneer in the establishment of management standards, publishi®§6nthe standard BS
8800 [1] that, together with the standards OHSAS 18001[5] and OHSAS 18002 [6]
published in 1999 by Health and Safety Commission Executive (HBBpewhat's more
current and complete exsstoday in terms of standards about OH&fBnagement system.
Those standards give requirements and establish guides to implzentasement system,
which enable an organization to control OH&S risks involving in thefivilies and to
improve its performance in this instance

c) Social Accountability- The Social Accountability International (SAI), affiliatenl t
the Council on Economic Priorities, published in 2001 the standard SA 800Qhdi7]
presents a management system based in “United Nations Conventitims Bights of the
Child and the Universal Declaration of Human Rights”. Leoredrdl [18] explain that: "A
voluntary standard SA8000 encourages organizations to maintain and sqgibl
acceptability workplace practices”. In September 2004 a Workiraugswas established
within ISO to develop an international standard about the topic to besipedlin 2008, the
ISO 26000- “Social Responsibility Guidance”. According to ISO [27], this grosp i
appropriately balanced, being composed by representatives of gixated stakeholders’
categories: industry, government, labour, consumers;goeernmental organizations and
others, in addition to geographical and geruesed balance. ISO is taking this action to
ensure a harmonization of interests that will benefit all thadea serious interest in social
responsibility.

2.5. The New Approach Integrated Management System

Griffith [4], in 2000, exposed that: "Over the last decade, ISO @@dfication hasn the
main, consideredbeen sufficient to illustrate a company’s commitment to dekveroduct
and service. However, the need to comply with the introduction of semdards,
increasingly strict legislation and greater business demaedss that companies must also
demonstrate improved environmental performance and better health etydnsahagement.
ISO 9000 has been joined in recent years by BS 7750 and ISO 14001, # Kinggdom
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and international specifications environmental management systend BS 8800, the
United Kingdom specification for health and safety managememnsgst

The organizations’ decision for adequate managersgsitems establishinfpr standards
about quality, environment, occupational health andtga$ecial accountability and others
is, firstly a question of strategicontinuation for their business interests. It must be
considered that these kinds of standards application a way to facilitate the continuous
adaptation of orgazations’ processes to fulfill the governmental, loce¢gional and
international legislations and regulatiorshout the themes becomirigcreasingly more
rigorous, as consequence of the society with reggatbe aspects that affect the life quality.
Furthermore, the fulfillment of these standards iadamentally relevanand, sometimes,
obligatory in business segments that require mdentan concerning safety. As example,
it's possible to appoint the standards and regulajutished for international and national
nuclear regulatory bodies, such as-B&8 [10], from Agency, and CNENIN-1.16[2], from
Comisséo Nacional de Energia Nuclear (CNEM)Brazilian nuclear regulatory body. These
standardsare focused in a nuclear safety to ensure the pimtecf people and the
environment, differentiate from those market standatds focus on the consumers'
satisfaction with the quality of the product. Teandard CNEMNN-1.16 has obligatory
application in Brazil as condition to obtain the nacl&cilities and activities licenses

As a consequence, it's proven how complex basome the management process by the
organizations. In this context, there is a need for one judi@adseffective management
system that allows the compatibility of distinct and complenmgritderests, from several
functions and disciplines involved in an organization. According to Lepes [19]: "The
transdisciplinarity becomes the main dynamic of a global orgtaiz ...", and still, "...
transdisciplinary and not simply multidisciplinary and interdisoigty”.

About the importance in applying integrated management systeiffishG4i] says: "Quality
systems have been widely accused of being bureaucratic, codthyigmthe potential for
creating burdensome paperwork [29]. The introduction of more systaaysonly serve to
intensify such an opinion. The quality industry is well awareushsdifficulties. In recent
years, it has been actively seeking an alternative appraduich has resulted in the
development of integrated management systems (IMS) [30].INIige seeks to combine
similar aspects of different standards in order to simplify mament procedures, minimize
paperwork and reduce costs".

The integrated management system approach came to supplgkilué taore holistic vision
by organizations. The holistic concept brings implicit the idest, thdded together to
constitute a bigger functional unit, the individual components fromsgsiem develop nen
predictable qualities from their isolated behaviors [3].

3. CONCLUSION

The Agency first version of safety standards seb@€/SGQA - Code and Guides was
published in 1978, defining thirteen criteria to be@dd for establishing and implementing
guality assurance programs related to the safety deaupower plants. In 1996, the series
was revised maintaining the same structure of theigus one, having its number changed to
50-C/SGQ [7], being the Quality Assurance elevated to andéeal Safety category, for
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recognizing the relevance of its application in thleo nuclear facilities besides those
initially foreseen nuclear power plants [8].

Adopting the integrated management new approach, the Agency ddoidediew the
structure of the safety standard seriesC38GQ - Code and Guides [7], publishing three
new documents:

a) Standard GR-3 - "The Management System for Facilities and ActivitieSafety
Requirements[10], which substitutes the code-80Q;

b) Guide GSG-3.1 — "Application of the Management System for Facilities and
Activities — Safety Guidg[11], which substitutes the guides-60Q1 till Q7; and

¢) Guide in draft form DS349"Application of the Management System for Facilities
— Safety Guidé[12], which will be substitute the guides-88Q8 till Q14.
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Figure 1. Schematic representation of the
organization’s integrated management system.
Source: Adaptation from Figure 2 - “Schematic
representation of the components of an integrated
management system for an organization”,
presented by the Agency [9], pp. 18.

The new standards series (B3, GSG-3.1 and DS349) modifies the management focus of
the series 5@C/SGQ, which emphasized the safety aspect into the tyusdsurance context,
enlarging the focus for an integrated management agipredich objective is to assure, in a
planned and integrated way the satisfaction oftladl parts having an interest in or being
affected by the performance of an organization, ims¢eof safety, health, environmental
security, quality and economic elements. However,raw series continues to give emphasis
to the nuclear safety that is the fundamental prinaigen which the management system
must be based. The management system must be raesuee the protection of people and
the environment. The main objective of the managémgsitem must be to ensure that safety
won't be compromised [10].
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The new series term "Management System" was considerez appropriate than "Quality
Assurance”, as expressed in the previous series, for embtheirdfective management of
all the important organization’s activities, and not just thdsatified through the restricted
application of the quality assurance [8].

In the development of the current series (&3, GSG-3.1 and DS349) the new structure
and the management concepts proposed by the standard ISO 9001:2000 [22joptze, as
well as the process and the continuous improvement approaches. ahnuardt ISO
14001:1996 [24] aspects were also considered, besides the experieree Adency’'s
Member States with the development, implementation and improveofiemanagement
systems [13].

Figure 1 above shows, in a schematic form, the managesystem model proposed by the
current Agency’s standards series. The figure prestat interaction of the organization’s
components (structure, resources, processes, persegagiment, organizational culture and
documented policies and processes), inside of a aagheystem, that integrates several
functions, focused in the effective accomplishmemtl anprovement of their objectives,
tends nuclear safebs themain focus. The stakeholderdagperson or group having interest in
or being affect by the performance of an orgaroratand has typically includes the
following: customers, proprietors, operators, collatmg vendors, partners, unions,
professional or business groups, scientific body, bwnstates, important international
agencies, agencies and regional bodies, nationalogatl Jovernment regulators, the media,
the society, the individuals and so on [10 and 14].
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